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Specification 



1. Title of the Invention 

ENDOSCOPE 

5 

2. Claims 

In an endoscope device including an insertion section 
to be inserted into an observation object portion, a hand 
operation section connected to an rear end of the insertion 

10 section, and a connection section having one end thereof 
connected to the hand operation section and another end 
thereof connected to an external image processing apparatus 
through a connector, the endoscope device having a form of 
including an observation system to display an image signal 

15 from a solid state image pickup device on a monitor through 
external image processing means, the improvement comprising: 
signal setup means according to a kind of an endoscope, 
the signal setup means previously provided to the connector, 
performing selection of a function necessary to each 

20 endoscope by connecting the connector thereto. 

3. Detailed Description of the Invention 
(Technical Field of the Invention) 

The present invention relates to an endoscope, and more 
25 particularly to an endoscope for processing an image signal 
obtained by a solid state image pickup device at the leading 
end of the insertion section of the endoscope or a solid 

1 



state image pickup device of a TV adapter with a control 
device to observe a subject by displaying the subject on a 
display screen, 

(Background Art of the Invention) 
5 In recent endoscopes, a TV endoscope of the form 

capable of observing a subject has been proposed. The TV 
endoscope is provide with a solid state image pickup device, 
such as a CCD and a MOS image sensor, at the leading end of 
the insertion section of the endoscope, and displays an image 

10 signal of the subject obtained by the solid state image 
pickup device on a monitor television screen or the like 
through a control device. 

FIG. 2 shows the schematic configuration of a TV 
endoscope device to which the present invention is applied; 

15 10 denotes a hand operation section; 12 denotes a control 
device; and 14 denotes a monitor television. A not-shown 
solid state image pickup device is provided to the leading 
end of an insertion section 16. The control device 12 is 
provided with a lump for supplying light to a light guide, a 

20 processing section for supplying a drive signal to the solid 
state image pickup device and for processing an image signal 
obtained from the solid state image pickup device, a power 
source, and the like. The monitor television 14 displays the 
image signal obtained from the solid state image pickup 

25 device at the leading end of the insertion section 16 on the 
screen thereof through the control device 12. 

The hand operation section 10 is provided with an 

2 



operation knob for angle 10A, which is for bending the not- 
shown leading end of the insertion section 16. On the bottom 
of the hand operation section 10, a cable 28 (in which a 
control wire, the light guide, and the like, are inserted) to 
5 be connected to the control device 12 is fitted. At the end 
of the cable 28, a plug 32 to be coupled with a socket 30 
provided in the control device 12 is fitted. Moreover, a 
cable 34 including various connecting cables for the solid 
state image pickup device is provided on the plug 32 to 
10 branch therefrom, and a connector 36 is provided at the end 
of the cable 34. A socket 38 for being coupled with the 
connector 36 is provided on the panel surface of the control 
section 12. 

FIGS. 3-5 show various types of TV endoscopes; FIG. 3 
15 shows a direct looking TV endoscope; FIG * 4 shows a side 
looking TV endoscope; and FIG. 5 shows an example of a 
conventional endoscope with a TV adapter 39 connected thereto. 

The direct looking endoscope of FIG. 3 is used as a 
colonoscope and a gastroscope among the endoscopes, and the 
20 side looking endoscope of FIG. 4 is used as a duodenoscope * 
In these endoscopes, as described below, because the direct 
looking TV endoscope obtains a left-right reverse image owing 
to the structure thereof, the direct looking TV endoscope 
needs to reverse the left side and the right side of the 
25 image at the time of displaying the image on the monitor 

television 14, but, because the side looking endoscope can 
obtain an erecting image, the side looking endoscope has no 



necessity of reversing the obtained image. Moreover, the TV 
endoscopes of FIGS. 3 and 4 need to perform electrical 
masking at the time of displaying an image on the monitor 
television 14, but the endoscope of FIG. 5, which installs 
5 the TV adapter 39 to the conventional endoscope, has been 
already subjected to the masking, and consequently the 
endoscope does not need to form an electrical mask. As 
described above, each endoscope has different conditions of 
the necessity of image reversing and the necessity of masking, 

10 and if the operation of initial setting becomes necessary 

every endoscope to be used owing to the different conditions, 
then it is inconvenient, and it is also apprehended that the 
operation is forgotten. 
(Object of the invention) 

15 The present invention was made in view of such a 

situation, and aims to provide an endoscope capable of 
automatically performing the initial settings regarding the 
existence of the image reversing and the existence of mask 
forming when the endoscope is connected to external image 

20 processing means. 

(Summary of the Invention) 

In order to achieve the above object, the present 
invention includes an insertion section to be inserted into 
an observation object portion, a hand operation section 

25 connected to a rear end of the insertion section, and a 

connection section having one end thereof connected to the 
hand operation section and another end thereof connected to 



an external image processing apparatus through a connector, 
the endoscope device having a form of including an 
observation system to display an image signal from a solid 
state image pickup device on a monitor through external image 
5 processing means, the improvement comprising signal setup 
means according to a kind of the endoscope, the signal setup 
means previously provided to the connector, performing 
selection of a function necessary to an endoscope by 
connecting the connector thereto. 

10 (Embodiment) 

In the following, the preferable embodiment of an 
endoscope according to the present invention will be 
described in detail with reference to the attached drawings. 
FIGS. 6 and 7 are a side sectional elevation and a 

15 schematic front view, respectively, showing the leading end 
of the insertion section of a direct looking endoscope. As 
shown in FIG. 6, in the leading end 40 of the insertion 
section of the endoscope are inserted light guide channels 4 4 
and 46 on both sides of an objective optical system 42, a 

20 forceps channel 48 above the objective optical system 42, an 
air-supply/water-supply channel 50 in the lengthwise 
direction (horizontal direction in FIG. 6} of the endoscope 
besides the objective optical system 42. As apparent from 
FIG. 6, the objective optical system 42 is composed of a 

25 concave lens 42A and an image formation lens group 42B. A 
triangular prism 52, which changes the optical path of the 
objective optical system by 90 degrees, is provided behind 



the image formation lens group 42B, and a rectangular and 
face plate-shaped image sensor 54 is joined on the light 
emitting surface of the triangular prism 52. 

A lead wire 56 transmits a drive signal from a drive 
5 circuit of a not-shown control device to the image sensor 54, 
and transmits an image signal from the image sensor 54 to a 
control unit. 

Next, the reverse of an image in a direct looking 
endoscope is described, laying stress on FIGS. 8 and 9. When 

10 the light of an image has passed through the concave lens 42A, 
any reverse of the image does not occur, and the image shown 
in FIG. 9(A) enters the image formation lens group 42B. When 
the optical image has passed through the image formation lens 
group 42B, the top and bottom and the right and left of the 

15 optical image are severally reversed as shown in FIG* 9(B). 
Furthermore, when the optical path of the optical image of 
FIG. 9(B) is changed by the prism 52, the horizontal 
direction thereof is reversed, and the image shown in FIG . 
9(C) enters the image sensor 54. As described above, the 

20 direct looking endoscope reverses the left and the right of 
an image, and the image is required to be reversed on the 
display screen. 

FIGS. 10 and 11 are a side sectional elevation and a 
cross sectional view, respectively, of the leading end of a 

25 side looking TV endoscope. As shown in FIGS. 10 and 11, the 
leading end 60 is partitioned into a right side space and a 
left side space by a face plate-shaped image sensor 62* An 



objective optical system 64, which needs a relatively large 
space, is disposed in the right side space, and a forceps 
channel 66 is located in the left side space. An air- 
supply/water-supply channel 69 is disposed above the 
5 objective optical system 64 in the right side space, and a 

light guide 71 is disposed below the objective optical system 
64. The leading end of the light guide 71 is bent in a 
letter L as shown in FIG . 10, and is adapted to diffuse the 
light transmitted from a light source with a light diffusing 

10 lens 73. 

Next, the structures and the arrangement of the 
objective optical system 64 and the face plate-shaped image 
sensor 62 are described, laying stress on FIG. 12. First, 
the objective optical system 64 is composed of a first lens 

15 66 made of a concave lens for expanding the field of view, a 
side looking first prism 68, an image formation lens group 70, 
and an optical path changing second prism 72. The reverse of 
an image of the objective optical system 64 configured as 
above is described. The first lens 66 is a lens for 

20 expanding the field of view, and any directions of an image 
are not changed. The image shown in FIG. 13(A) enters the 
prism 68. When the optical image has passed through the 
first prism 68, the vertical direction of the optical image 
is reversed, but the horizontal direction thereof is not 

25 reversed. Consequently, the optical image is formed as shown 
in FIG. 13(B). Next, when the optical image that has passed 
through the first prism 68 has passed through the image 



formation lens group 70, the vertical direction and the 
horizontal direction of the optical image are reversed, and 
the image is changed as shown in FIG. 13{C). Moreover, the 
optical path of the optical image that has passed through the 
5 image formation lens group 70 is changed by the second prism 
72, and the horizontal direction thereof is then reversed by 
the second prism 72, so that the image has the same 
directions as the original observation directions of FIG. 
13(A), as shown in FIG . 13(D). Thereby, the optical image 
10 displayed on the display screen of the monitor television 

becomes the erecting image at the observation position shown 
in FIG. 13(D) as it is, and no reverse of the image is 
necessary. 

Moreover, if the conventional endoscope shown in FIG. 5 
15 is provided with the TV adapter 39, then an erecting image 
can be also obtained, and no reverse of the image is 
necessary. 

FIG. 1 shows a control circuit for the existence of 
image reversing and the existence of mask formation. An 

20 electric signal obtained by the image sensor 54(62) at the 
leading end of the insertion section of an endoscope is 
processed to an image signal by an image signal processing 
circuit 80, and is transmitted to a switch circuit 84 after 
passing through an A/D converter 82. The switch circuit 84 

25 is switched by a signal from an ID judging circuit 86, which 
will be described below, between the case of outputting a 
single to an image reversing circuit 88 and the case of 



detouring the image reversing circuit 88 to output the signal 
to a D/A converter 90. A single output from the D/A 
converter 90 is input into a mask generating circuit 92, 
which is adapted to instruct the existence of forming a mask 
5 on the monitor television 14 in accordance with a signal from 
the ID judging circuit 86. 

Moreover, a signal setup board 94 is provided to the 
connector 36 to be connected to the socket 38. The signal 
setup board 94 is configured to generate signals indicating 

10 the existence of image reverse and the existence of mask 

formation in advance according to the kind of each endoscope. 
That is, as described above, because the direct looking 
endoscope outputs a left-right reversed image, it is 
necessary to perform image reversing. Accordingly, the 

15 connector 36 is connected to the socket 38, and a signal is 
transmitted from the signal setup board 94 to the ID judging 
circuit 86. Then, the switch circuit 84 is switched to 
transmit a signal to the image reversing circuit 88. On the 
other hand, the ID judging circuit 86 transmits a signal to 

20 the switch circuit 84 so that an output of the switch circuit 
84 may detour the image reversing circuit 88 by a signal from 
the signal setup board 94 in an endoscope provided with the 
side looking endoscope TV adapter 39. Thus, an image signal 
is led to be transmitted to the D/A converter 90 by detouring 

25 the image reversing circuit 88 in the side looking endoscope 
and the endoscope provided with the TV adapter. Moreover, 
the setup board 94 is adapted to also generate an instruction 



signal of generating a mask. Because a mask is already 
formed in the endoscope of FIG. 5 provided with the TV 
adapter, it is unnecessary for the endoscope to generate any 
electric masks . Accordingly, the ID judging circuit 86 
transmits a signal to the mask generating circuit 92 so as 
not to form any masks in this case. The ID judging circuit 
86 is adapted to transmit a signal to the mask generating 
circuit 92 , so that a mask is formed on the monitor 
television 14, in the direct looking and side looking TV 
endoscopes . 

The above discussions are arranged to each of the cases 
of the endoscope provided with the TV adapter, a colonoscope 
composed of a direct looking endoscope, a gastroscope, and a 
duodenoscope composed of a side looking endoscope as follows. 



TV ADAPTER (CONVENTIONAL TYPE) 


ID X 1 


ID 2 1 


NO MASKS 


COLONOSCOPE (DIRECT LOOKING TYPE) 


1 


0 


LARGE 


GASTROSCOPE (DIRECT LOOKING TYPE) 


0 


1 


SMALL 


DUODENOSCOPE (SIDE LOOKING TYPE) 


0 


0 


SMALL 



(Advantages of the Invention) 

As described above, the endoscope device according to 
the present invention provides a setup board generating a 
20 signal according to the kind of each endoscope, such as the 

10 



10 



existence of image reverse and the existence of mask 
formation, in a connector provided at the end of the 
connection section of the endoscope. Consequently, the 
initial setting concerning the existence of image revere, the 
5 existence of mask formation, and the like, is performed only 
by connecting the connector of the connection section of the 
endoscope to the plug in external image processing means, and 
the advantage of making the operation of the endoscope very 
easy can be obtained. 

10 

4. Brief Description of Drawings 

FIG. 1 is a block diagram showing a circuit for 
automatic initial setting pertaining to the existence of 
image reverse and the existence of mask formation in an 

15 endoscope device according to the present invention; FIG. 2 
is an explanatory view showing the whole form of a TV 
endoscope; FIG . 3 is an explanatory view showing the 
schematic structure of a direct looking TV endoscope; FIG. 4 
is an explanatory view showing the schematic form of a side 

20 looking TV endoscope; FIG. 5 is an explanatory view showing 
an example of a conventional endoscope with an attached TV 
adapter; FIG. 6 is a side sectional elevation showing the 
structure of the leading end of the insertion section of a 
direct looking TV endoscope; FIG. 7 is a front view of the 

25 insertion section of the direct looking TV endoscope shown in 
FIG. 6; FIG. 8 is a perspective view showing the lens 
configuration of the objective optical system of the direct 

11 



looking TV endoscope shown in FIG. 6; FIG. 9 is an 
explanatory diagram showing image reverse of the objective 
optical system of FIG. 8; FIG, 10 is a side sectional 
elevation showing the cross-sectional structure of the 
5 leading end of the insertion section of a side looking 

endoscope; FIG. 11 is a cross sectional view of the leading 
end of the insertion section of the side looking TV endoscope 
shown in FIG . 10; FIG. 12 is a perspective view showing the 
lens configuration of the objective optical system of the 
10 leading end of the insertion section of the side looking TV 
endoscope shown in FIG 10; and FIG. 13 is an explanatory 
diagram showing image reverse in the objective optical system 
of FIG. 12. 



15 10 ... hand operation section, 12 ... control device, 14 ... 

monitor television, 16 ... insertion section of endoscope, 36 
connector, 38 ... plug, 80 ... image signal processing circuit, 
88 ... image reversing circuit, 92 ... mask generating circuit, 
94 ... setup board. 
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